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Positives

Efficiency

— High energy factors - 35 percent greater than storage type
water heaters

— No storage tank for minimal standby losses
— No recovery and minimal heat loss on large fills

Compact design

— Small footprint / space requirements

— Lightweight

— Installation flexibility / Easy installation (new construction)
Improved Performance

— Continuous hot water delivery

Applications

— Domestic hot water

— Hydronic heating

— Combined space/water heating
— Premium space installations



Efficiency

Figure 1: Field Measurements of Gas Storage and Tankless
Water Heater Performance
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Measured Efficiency vs. Draw Volume

Gas Tankless Water Heater Performance vs. Draw Size
(15 second monitoring interval)
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Compact Design

Big Tank, Small Burner

«—

_

Source: Klein and Hunt

50 Gallon Storage

Weight: 150 - 175 Ibs.

Dimensions:
64’ Hx 24" W x 24' D

Tankless

Weight: 44 - 105 Ibs.

Dimensions:
25" Hx200W x10'D

Big Burner, Small Tank

il




One Month Comparison

Electric, Natural gas-fired, Natural gas-fired,
Parameter
40-gallon tank 40-gallon tank Instantaneous
Total Cluantity of Water Drawn 1 896.0 1896.0 1896.0
(gallons)
A Qutlet T at
| verage Qutlet Temperature 196.6 136.4 195.0
(°F)
Electrical Energy .
332.9 :
Consumption (KWh) 32 NIA 0.6
Natural (Gas Consumption N/A 17.9 113
(therms)
Total Energy Consumption 1.136.29 1793.74 113055
(kBtu's)
Electrical Energy Cost ($) $21.06 N/A 50.04
Natural Gas Cost ($) MN/A $17.73 511.21
Total Energy Cost ($) $21.06 $17.73 511.25
Energy Factor 0.87 0.55 0.85

Source: Exelon Services Federal Group, December 2002



Negatives

Installation

High first cost
Installation cost adders

 Gas Piping
 Electric
 Venting

* Non-qualified installs

Operation

5 to 15 second delay to set temperature
Minimum flow requirements rate 0.5 gpm
Incoming water temperature effects performance
Power requirement

Servicing / Maintenance

Immature infrastructure
Complex systems
Critical periodic servicing required



Cold Water Sandwich




Cold Water Temperature Effects
Performance

Climate | Climate | Climate
Energy [35F Cold|55 F Cold|75 F Cold

Manufacturer Model Factor Water Water Water
Gas Water Heater| 40-Gal. 0.59
Gas Water Heater| 50-Gal. 0.57
Bosch 38 0.66
125 0.78
240 0.81
Paloma PH12 0.65
PH24 0.63
Rinnai 2424 0.82
Takagi TK1 0.79
TK2 0.81
T™M1 0.79

“Performance Guidelines for Gas Instantaneous Water Heaters to Meet the Comfort Needs of the American
Consumer,” Battelle Memorial Institute, prepared for American Gas Association, 2003.



Maintenance Schedule

lllustrative

TANKLESS
Maintenance Task / Brand A.O. Bosch [Bradford-| Noritz | Paloma | Rheem | Rinnai | Takagi
Smith White
INSPECT AND CLEAN WATER FILTER 1 Year 1 Year 1 Year 1 Year Monthly Monthly 1 Year
INSPECT AND CLEAN AIR FILTER Monthly | Monthly
INSPECT AND CLEAN BURNER 1 Year 1 Year 1 Year 1 Year 1 Year 1 Year
TEST PRESSURE RELIEF VALVE 1 Year 1 Year 1 Year 1 Year 1 Year | 1 Year
INSPECT VENT ASSEMBLY 1 Year 1 Year 1 Year 1 Year 1 Year 1 Year 1 Year
DE-LIMING Sensor Sensor Sensor
Code Code Code
INSPECT PILOT ASSEMBLY 1 Year
LUBRICATE WATER VALVE 2 Year
REBUILD WATER VALVE 3-5 Years
STORAGE

Maintenance Task Storage

INSPECT AND CLEAN BURNERS 1 Year

TEST PRESSURE RELIEF VALVE 1 Year

INSPECT VENT ASSEMBLY 1 Year

CHECK TANK FOR LEAKS 1 Year

POST-WARRANTY ANODE INSPECTION| 1 Year 12




Warranty

Residential
Water Residential
Brand Heating Only Other Commercial
Generic Gas 6/6-10/10 1/1 - 3/3 3/1
Storage*

A.O. Smith 10/3

Bosch 12/2 2/2 2/2
Bradford-White 10/5 5/5
Noritz 10/3 3/3 3/3
Paloma 10/3 1/1 3/1
Rheem 10/3 3/3 3/3
Rinnai 10/3 5/3 5/5
Takagi 712 712 7/2

(HX/Parts)




How Is Hot Water Used

Bin Analysis of Weekday Water Draws for Residence

Gallons

20
19 1 4
18 1 1 2
17 1
16 1 2 1 2
15 1 4 1 2 1 1 1 4 2
14 9 7 2 1 1 1 1 1 1 1
13 13 19 6 2 2 1 1 1 1 3 1
12 24 22 7 1 1 1 1 3 4 1
11 2 38 29 4 3 3 5 1 1 1 3 3
10 1 25 12 1 3 2 1 1 9 1 3

9 1 9 12 2 2 1 9 6

8 3 8 4 3 2 1 2 3 1 2

7 2 2 3 3 4

6 2 2 3

5 1 1 3 1 1 1 1 2

4 9 3 4 1 1 2 1 1 2 1

3 1 18 283 8 4 4 6 2 8 5 1 1 1 1

2 17 6 10 11 4 4 5 2 6 10 11 4 1 1 2

1] 244 1136) 841 448 148 27 6 2 3 1

02 04]06 0.8 1 12 14 16 18 2 22 24 26 28 3 32 34 36 38 4 42

Flow Rate (Gallons Per Minute)

Source: Lowenstein A., and Hiller C.C., 1996



Flow Rate (GPM)

Gallons Wasted as a Function of Time

and Fixture Flow Rate

( < 2 cups), >1/2 Gallon)

Time Until Hot Water Arrives (Seconds)

1 2 3 4 5 10 15 20 25 30 35 40
05 001 0.02 003 003 0.04 0.08 0.13 0.17 021 0.25 0.29 0.33
1 002 0.03 0.05 0.0/ 0.08 0.17 0.25 0.33 042 050 0.58 0.67
15 0.03 005 0.08 0.10 0.13 025 0.38 050 063 0.75 0.88 1.00
2 003 0.07 010 0.13 0.7 033 050 067 083 100 117 133
25 0.04 0.08 0.13 0.17 021 042 063 083 104 125 146 1.67
3 005 010 0.15 0.20 025 050 0.75 100 1.25 150 1.75 2.00
35 006 0.12 0.18 0.23 0.29 058 088 117 146 1.75 204 233
4 0.07 013 0.20 0.27 0.33 0.67 100 133 167 200 233 2.67
45 008 0.15 023 030 038 0.75 113 150 188 225 263 3.00
5 008 0.17 025 033 042 083 125 167 208 250 292 3.33
55 0.09 018 028 037 046 092 138 183 229 275 321 3.67
6 010 0.20 030 040 050 100 150 200 250 3.00 3.50 4.00
6.5 0.11 022 033 043 054 108 163 217 271 325 379 433
7 012 023 035 047 058 117 175 233 292 350 4.08 4.67
75 0.13 025 038 050 063 125 188 250 3.13 3.75 438 5.00
8 0.13 0.27 040 053 067 133 200 267 333 4.00 4.67 5.33
85 0.14 028 043 057 0.71 142 213 283 354 425 496 5.67
9 015 030 045 060 0.75 150 225 3.00 3.75 450 525 6.00
95 0.16 032 048 063 0.79 158 238 317 396 4.75 554 6.33
10 0.17 033 050 0.67 083 167 250 333 417 500 5.83 6.67

1 cup = 8 ounces = 1/16t" gallon = 0.0625 gallon
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55
0.46
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15



Market Trends
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Source: GAMA Shipment Data Year



Water Quality

CONCENTRATION OF HARDMESS AS CALCIHIUM CARBOMATE
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Scale Build-Up Effects on Water
Heater Efficiency
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Source: GRI-87/0075 “The Effect of Water Quality on Residential Water Heater Life-Cycle Efficiency”



Methods to Prevent Scale

 Water Conditioners

o Water Softeners

e Water Distillers
 Reverse Osmosis

« Mechanical Precipitators
o Catalytic Systems

e Electric Field Generators

19



New Heat Exchanger
Materials, Coatings and Designs
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Emerging Competition
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Efficiency vs Usage
y=0.0961Ln(x) + 0.4738

R?=0.9838
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Structured Plumbing Layout
Using a Dedicated Return Line

Pump, Controls and
Return Thermo-sensor (in one
(% inch minimum) of these two locations) \
C——
Twig \(D

Trunk /\ L ‘
N
Hot Water Piping

/Water Heater I 5 mcf\
/_\ - ¥ inch
Q_/ J : J
—
Hot ‘ \/ Wide Radius Elbows \_/
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